On the characterization of pH-sensitive liposome/polymer complexes.
A randomly alkylated copolymer of N-isopropylacrylamide, methacrylic acid and N-vinyl-2-pyrrolidone was characterized with regard to its pH- and temperature-triggered conformational change. It was then complexed to liposomes to produce pH-responsive vesicles. Light scattering and differential scanning calorimetry experiments performed at neutral pH revealed that the polymer underwent coil-to-globule phase transition over a wide range of temperatures. At 37 degrees C and pH 7.4, although the polymer was water-soluble, Fourier transform infrared spectroscopy analysis showed that it was partly dehydrated. At acidic pH, the decrease in the lower critical solution temperature was accompanied by an increase in cooperativity degree of the phase transition. Complexation of copolymer to liposomes did not substantially influence its phase transition. The liposome/copolymer complexes were stable at neutral pH but rapidly released their contents under acidic conditions. The copolymer slightly increased liposome circulation time following intravenous administration to rats. The addition of poly(ethylene glycol) to the formulation had a detrimental effect on pH-sensitivity but enhanced substantially the circulation time.